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1. 

DUAL-PURPOSE STEAMINUECTION AND 
PRODUCTION TOOL 

BACKGROUND 

Some hydrocarbon formations accessed by wellbores do 
not have adequate natural pressure to cause the hydrocarbons 
to rise to the surface on their own. In these wells, artificial lift 
systems can encourage production for Such formations. For 
example, pumps used in the wellbore or at the well's surface 
can produce fluids to the Surface, or gas injection into the 
wellbore can lighten the weight of fluids and facilitate their 
movement towards the Surface. 

In other techniques, a compressible fluid. Such as pressur 
ized steam, is injected into the wellbore or an adjacent well 
bore to improve production. This is especially useful in a 
producing field having formations with heavy oil because the 
heat and pressure of the injected Steam reduces the Viscosity 
of oil. 

To perform steam injection, operators isolate Zones of 
interest at different depths in the wellbore with packers and 
then inject steam into the wellbore to the Zones. Because each 
wellbore includes production Zones with varying natural 
pressures and permeability, the amount of injected Steam can 
vary between Zones. 

Although separate conduits can be used between the injec 
tion source and each Zone, operators preferably use a single 
toolstring to carry the Steam to the multiple Zones. For 
example, FIG. 1 shows a section of a wellbore 10 having 
steam injection mandrels 50 according to the prior art dis 
posed on a toolstring 20 downhole. Perforated areas of the 
wellbore 10 correspond to the Zones to be injected with steam. 

The mandrels 50 have one or more nozzles 60 that inject 
steam from the tubing string 20 to the Zones of interest. 
Packers 26 isolate each Zone to ensure that steam leaving the 
mandrel's nozzles 60 travels thorough the adjacent perfora 
tions 14 in the casing 12 to the desired Zones. At the Surface, 
Surface equipment 30 controls injection pressures, injection 
rates, and steam quality during the steam injection operations. 

FIG. 2 shows an isolated view of a prior art steam injection 
tool 50. This tool 50 is similar to that used in the “SteamSaver 
Injection System’’ available from the Assignee of the present 
disclosure. Additionally, this tool 50 is similar to the steam 
injection tool disclosed in commonly owned U.S. Pat. No. 
6,708,763, which is incorporated herein by reference in its 
entirety. 

The tool 50 has a tubular body 52 with apertures 54 for 
passage of steam. A sleeve 56 disposed on the body 52 con 
tains the steam, which is directed to nozzles 60 on the end of 
the sleeve 56. Each nozzle 60 injects a predetermined amount 
of the steam into the wellbore, and this amount is determined 
in part by the Supply pressure at the Surface and the charac 
teristics of the nozzles 60. An extension 70 conveys additional 
steam not passing through the apertures 54 further downhole 
from the tool 50 to other tools on the toolstring (20; FIG. 1). 
A diverter 72 can be disposed on this extension 70 to divert the 
steam exiting the nozzles 60. 
Once the wellbore 10 of FIG. 1 is treated with steam using 

a tool 50 as in FIG. 2, the toolstring 20 is removed so a 
separate production string (not shown) can be run downhole 
to obtain production fluids. As will be appreciated, removing 
one toolstring and deploying another is a time consuming and 
expensive process. Rather than pulling the toolstring 20 and 
steam injection tools 50, it would be helpful if wellbore fluid 
could be produced with the existing toolstring in the wellbore. 
Unfortunately, producing fluids through a steam injection 
toolstring 20 with these prior art tools 50 has not been pos 
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2 
sible due to a number of problems and limitations, such as 
clogging, loss of steam quality, and poor production flow. 
The subject matter of the present disclosure is directed to 

overcoming, or at least reducing the effects of one or more of 
the problems set forth above. 

SUMMARY 

A dual-purpose tool and method can be used for steam 
injection and production in a wellbore on the same toolstring. 
A mandrel disposed on the toolstring deploys in the wellbore 
to communicate steam into the wellbore annulus in a steam 
injection operation. The mandrel can remain deployed in the 
wellbore to then communicate production fluid from the well 
bore to the Surface during production operations. In general, 
the tool can be run in any type of wellbore, including open or 
cased holes, and it can even be deployed inside tubing, a 
slotted liner, or the like. 
A distributor on the mandrel separates inner and outer 

manifolds. The inner manifold transfers steam from within 
the mandrel's bore to the distributor and transfers production 
fluid in the reverse. The outer manifold transfers the steam 
from the distributor to the wellbore annulus and transfers 
production fluid in the reverse. 
The distributor controls the flow of steam and production 

fluid between these inner and outer mandrels. To do this, 
nozzles on the distributor inject the steam from the inner 
manifold into the wellbore annulus. Additionally, production 
valves on the distributor produce the production fluids from 
the wellbore annulus into the tool. For the outer manifold, a 
screen can be used to screen production fluids before they are 
produced through the production valves. The nozzles can also 
allow production fluids to flow through them and into the 
mandrel. Alternatively, backflow valves can be used with the 
nozzles to prevent or restrict the flow of production fluids 
through the nozzles while still permitting the flow of steam 
out of the nozzles. 

In one arrangement, a dual-purpose steam injection and 
production apparatus for a wellbore has a mandrel, a distribu 
tor, and a screen. The mandrel deploys in the wellbore and 
communicates steam and production fluid. The distributor 
and screen are disposed on the mandrel. The distributor per 
mits fluid communication of the steam out of the mandrel and 
permit fluid communication of the production fluid into the 
mandrel, while the screen at least screens fluid communica 
tion of the production fluid into the distributor. 
To inject steam with the apparatus, for example, the dis 

tributor can have nozzle that permits fluid communication of 
the steam out of the mandrel and preferably controls the flow 
of steam. In some implementations, the nozzle can permit 
fluid communication of the production fluid into the mandrel, 
or the nozzle can have a backflow valve that prevents fluid 
communication of the production fluid through the nozzle. 
To produce fluid with the apparatus, the distributor can 

have a flow valve that prevents fluid communication of the 
steam out of the mandrel, but permits fluid communication of 
the production fluid into the mandrel. Both the nozzle and the 
flow valve can be used on the same distributor member, they 
can be used independently on separate distributor members, 
or they can be used together on separate distributor members. 

For its part, the screen can be used to screen production 
fluid entering through just the nozzles, through just the pro 
duction valves, or through both. In general, the screen can 
have a sleeve with one or more orifices communicating with 
the distributor and can have a screen element disposed on the 
sleeve adjacent the one or more orifices. 
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The mandrel can have inner and outer bodies. The inner 
body defines a bore and has at least one port communicating 
the bore outside the inner body. The outer body is disposed on 
the inner body and communicates the at least one port with the 
distributor. 5 

The apparatus can be disposed on a toolstring deploying in 
the wellbore, and at least one isolation element can isolate 
portions of the wellbore annulus. In this way, Steam injection 
and production operations deploy the apparatus in the well 
bore. When the at least one isolation element is set, steam is 
injected from the nozzle on the apparatus into the wellbore. 
When production operations commence, production fluid 
from the wellbore is screened into the apparatus. This can be 
done without the need to run another toolstring. 

In another arrangement, a dual-purpose steam injection 
and production apparatus for a wellbore has a mandrel and a 
distributor, but may or may not have a screen. As before, the 
mandrel deploys in the wellbore and communicates Steam 
and production fluid. The distributor disposed on the mandrel 
has at least one nozzle and at least one flow valve. The nozzle 
permits fluid communication of the steam out of the mandrel. 
The flow valve, however, prevents fluid communication of the 
steam out of the mandrel and permits fluid communication of 
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the production fluid into the mandrel. 25 
The foregoing Summary is not intended to Summarize each 

potential embodiment or every aspect of the present disclo 
SUC. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a wellbore having steam injection tools 
according to the prior art. 

FIG. 2 is partial cross-sectional view of a prior art steam 
injection tool. 

FIG. 3 schematically illustrates a dual-purpose steam 
injection and production tool according to certain teachings 
of the present disclosure. 

FIG. 4A is a cross-sectional view of a first configuration of 
the dual-purpose tool. 

FIGS. 4B-4F show portions of the dual-purpose tool of 
FIG. 4A in perspective, side, first and second cross-sectional, 
and end sectional views. 

FIG. 5 shows a cross-sectional detail of the injection 45 
noZZle. 

FIGS. 6A-6D show details of the production valve. 
FIG. 7 schematically illustrates a second configuration of 

the dual-purpose tool having injection noZZles, backflow 
valves, production valves, and a screen. 

FIGS. 8A-8D show portions of the dual-purpose tool of 
FIG. 7 in side, perspective, and first and second cross-sec 
tional views. 

FIGS. 9A-9C show details of the backflow valve. 
FIG. 10 shows a third configuration of the dual-purpose 

tool having injection nozzles and a screen. 
FIG. 11 shows a fourth configuration of the dual-purpose 

tool having injection nozzles and production valves. 
FIG. 12 shows a fifth configuration of the dual-purpose tool 

having injection nozzles, screen, and production valves on 
opposing ends of the tool. 

FIG. 13 shows a sixth configuration of the dual-purpose 
tool having injection nozzles, screen, production valves, and 
backflow valves on opposing ends of the tool. 

FIG. 14 shows a seventh configuration of the dual-purpose 
tool in cross-section having injections nozzles on opposing 
ends of the tool. 
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4 
FIGS. 15A-15D show an eighth configuration of the dual 

purpose tool in cross-sectional, perspective, and first and 
second end-sectional views. 

DETAILED DESCRIPTION 

A dual-purpose tool 100 in FIG. 3 can be used for steam 
injection and production in a wellbore while deployed on the 
same toolstring (not shown). The tool 100 couples to other 
components of the toolstring (not shown). Such as other tools, 
tubulars, isolation elements (e.g., packers), and the like. 
When deployed downhole, the tool 100 can inject steam 
pumped down the toolstring into the wellbore annulus. After 
steam injection, the tool 100 can then produce fluid from the 
wellbore annulus without the need to lift the tool 100 out of 
the wellbore and replace it with a production string. 

Although one tool 100 is shown, it will be appreciated that 
steam injection and production operations can use a number 
of such tools 100 disposed along the toolstring. Moreover, 
additional components, such as thermal packers, cup packers, 
expansion joints, and the like, will also be used on the tool 
string as will be understood. For example, the toolstring may 
have thermal packers with integral expansion joints or may 
have thermal cup packers with separate expansion joints 
located between injection Zones to isolate them from one 
another. Moreover, Surface equipment known in the art can 
control injection pressures, injection rates, and steam quality 
and handle production of produced fluids. 

Turning to the tool 100 in more detail, the tool 100 has a 
mandrel 102 with a distributor 108 disposed between an inner 
manifold 104 and an outer manifold 106. The mandrel 102 
conveys steam and fluids through the tool 100. The inner 
manifold 104 transfers the steam and fluids within the tool 
100, while the outer manifold 106 transfers the steam and 
fluid between the tool 100 and the wellbore annulus. For its 
part, the distributor 108 controls the flow of the steam and 
fluids between the two manifolds 104 and 106. 

Looking first at the inner manifold 104, an outer sleeve 120 
is disposed on an inner body 110 so that an annular space 122 
is formed therebetween. Ports 114 along the inner body 110 
communicate the body's bore 112 with this annular space 122 
so injected Steam or produced fluids can pass therebetween. 
The size, number, and arrangement of these ports 114 are 
selected to provide critical flow for steam injection as well as 
to facilitate the flow of production fluids and can vary depend 
ing on the implementation. 

Steam conveyed down the inner body 110 can pass through 
the ports 114 and into the annular space 122. In a reverse 
manner, production fluid in the annular space 122 can pass 
through the ports 114 and into the inner body's bore 112 to be 
conveyed uphole in the mandrel 102. One end of the annular 
space 122 is closed by an end cap 124 disposed on the sleeve 
120 and body 110. 

For the distributor 108, a distributor cap 130 is disposed 
between the inner and outer manifolds 104 and 106 and 
exchanges steam and fluid between the manifolds 104 and 
106. The distributor cap 130 has channels 134 defined about 
an inner passage 132. The channels 134 communicate with 
the annular space 122 between the inner manifold's bodies 
110 and 120. However, the caps inner passage 132 commu 
nicates with the inner body 110 so its bore 112 can commu 
nicate with a tubular extension 170, which connects further 
downhole to additional components (e.g., another tool or 
additional tubular). 
The nozzles 140 and production valves 150 on the distribu 

tor cap 130 communicate the innermanifold's space 122 with 
the outer mandrels space 162 between the tubular extension 
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170 and a screen 160. Affixed to the distributor cap 130 and 
disposed along the extension 170, this screen 160 allows 
steam and fluid to flow through it and separates the nozzles 
140 and valves 150 from the downhole wellbore annulus 
surrounding the tool 100. 
When the tool 100 is deployed downhole for a steam injec 

tion operation, injected Steam passes through the inner body’s 
bore 112, and some of the steam exits the ports 114 into the 
bodies annulus 122 of the inner manifold 104. (Additional 
steam can bypass the mandrel's ports 114 and pass through 
the extension 170 to further downhole portions of the tool 
String.) 

In the annular space 122, the injected Steam contained by 
the sleeve 120 then exits the nozzles 140 into the annular 
space 162 between the extension 170 and screen 160. At this 
point, the injected Steam passes through the screen 160 to 
treat the formation in the Surrounding wellbore annulus. As 
noted previously, this injected Steam can reduce the Viscosity 
of heavy oil, which can facilitate production during later 
operations. 
As detailed later, the nozzles 140 are preferably venturi 

style nozzles designed to maintain critical flow of the injected 
steam according to the purposes of the steam injection opera 
tion. All the while, however, the production valves 150 
restrict fluid flow of the steam in the manifold space 122 from 
passing through them. This can help ensure that a proper 
number of exits for the injected steam provided by the nozzles 
140) is used to inject the steam so that critical flow, quality, 
and other desirable features of the steam injection operation 
can be maintained. 
Once steam injection is complete, the tool 100 can then be 

used for production without the need to remove the tool 100 
from the wellbore. Because clogging from production fluids 
can be a concern, the screen 160 filters the production fluid 
from the wellbore annulus as it enters the tool 100. For this 
reason, the screen 160 can be particularly suited to meet and 
filter the expected sands, fines, and other particles to be 
encountered downhole in the particular wellbore. Once fil 
tered by the screen 160, the production fluid passes from the 
screen annulus 162, through the nozzles 140, and into the 
inner manifold's space 122. Likewise, to increase the flow 
area through the distributor cap 130, the production valves 
150 open in response to reverse pressure from the production 
fluid and permit the screened fluid to enter the inner mani 
fold's space 122. Once in the manifold 104, this production 
fluid can pass through the ports 114 and into the tool’s bore 
112 to be produced at the surface. 
As will be appreciated, the steam injection operation must 

maintain pressures, temperatures, rates, and quality of the 
steam as it is delivered downhole and injected through the 
various tools 100 for the operation to be beneficial. Loss of 
any of these desired characteristics of the steam may prevent 
an adequate application of pressure and temperature to the 
Zones of interest. As noted herein, these considerations 
require certain sizes and number of ports 114, certain num 
bers of nozzles 140, and certain shapes of those nozzles 140 
to accomplish the necessary results. 

Unfortunately, simply producing fluid back through the 
ideal configuration for steam injection may cause clogging 
and/or limited production of production fluid. For this reason, 
the disclosed tool 100 balances the two opposing operations 
of steam injection and production in the same tool 100 so that 
the goals of both operations can be achieved. As noted previ 
ously, such has not been the case in the prior art, where 
separate toolstrings are used for the separate operations. 
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6 
With an understanding of the tool 100 and how it can be 

used for the dual purposes of injecting steam and producing 
fluid in a wellbore, discussion now turns to some particulars 
of the tools components. 

FIGS. 4A-4F show a first configuration of a dual purpose 
tool 100A in additional detail. This first tool 100A is similar 
to that discussed above with reference to FIG. 3 so that like 
reference numerals are used for similar components. As 
shown in FIG. 4A, the tool 100A has the mandrel 102, the 
distributor cap 130, the injection nozzles 140, the production 
valves 150, and the screen 160. (For clarity, however, the 
screen 160 and some other components of the outer manifold 
106 are not shown in FIGS. 4B-4C to reveal details of the 
nozzles 140 and production valves 150.) 

Starting from the uphole end of the tool 100A, the end cap 
124 welds to the inner manifold's sleeve 120 and the tubular 
body 110, and the tubular body 110 and the sleeve 120 weld 
to the distributor cap 130. The extension 170 attaches or 
welds to the other side of the distributor cap 130, and the 
various nozzles 140 and valves 150 thread into the distributor 
cap's channels 134. 
As shown in FIG. 4A, an intermediate sleeve 135 connects 

from the distributor cap 130 and attaches to a connector 137, 
and the screen 160 affixes to this connector 137. The connec 
tor 137 has a number of passages therethrough. These com 
ponents make the tool 100A modular and facilitates it assem 
bly, but other arrangements could be used instead. 

Here at the outer mandrel 106, the screen 160 includes an 
outer sleeve 164 with a number of radial orifices 165 and 
includes a screen member 166 disposed about this outer 
sleeve 164 and covering the orifices 165. Steam in the annular 
space 162 between the outer sleeve 164 and extension 170 can 
pass out the orifices 165 and through the screen element 166 
to the wellbore annulus. Similarly, production fluids can pass 
through the screen element 166 and orifices 165 and into the 
annular space 162. Other assemblies for the screen 160 dis 
closed herein could be used, including, but not limited to, a 
well Screen, a sand control screen, a gravel pack screen, a 
wire-wrapped screen, a mesh screen, an expandable sand 
screen, an inflow control device (ICD), a slotted liner, a per 
forated pipe, and combinations thereof. Moreover, more than 
one screen 160 can be used on the tool 100A, and a given 
screen 160 can have more than one section of orifices 165 and 
screen elements 166 other than as shown. 

FIG. 4B reveals that several nozzles 140 and valves 150 are 
disposed in the distributor cap 130 to communicate flow. As 
shown in FIG.4F, four nozzles 140 and four valves 150 can be 
arranged alternatingly about the distributor cap 130, although 
other arrangements could be used. Nevertheless, a symmetri 
cal arrangement may have advantages for some implementa 
tions. 

Turning to FIG.5, details of the nozzles 140 disposed in the 
distributor cap 130 are shown. As can be seen, the nozzles 140 
thread into the distributor cap's channels 134, as noted pre 
viously. This allows the nozzles 140 to be installed as the tool 
100A is made up so the tool 100A can be configured or 
modified for the operation at hand. 

During steam operations, steam contained in the annular 
space 122 of the inner manifold 104 can pass through the 
distributor cap's channels 132, through the nozzles 140, and 
into the space 172 between the extension 170 and intermedi 
ate sleeve 135. During reverse flow from production, how 
ever, production fluid contained in this space 172 can pass 
through the nozzles 140 and into the mandrels annular space 
122. 

Each nozzle 140 defines a venturi-style passage 142 having 
a throat 144. The contour of this passage 142 and its throat 
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144 are designed to recover pressure of the steam contained in 
the inner space 122 so the tool 100A can achieve a more 
constant rate of steam for the operation with less pressure 
differential during the steam injection. In particular, the 
amount of steam entering downhole Zones during steam 
injection can be difficult to control because any Zones with 
higher natural pressure or lower permeability may not receive 
enough steam. Therefore, a critical flow of steam preferably 
passes through the nozzles 140 so Sufficient steam can be 
applied to the Zones of interest. 

During critical flow, the sonic velocity of the compressible 
steam's flow through at least one location of the nozzle 140 is 
preferably equal to the speed of sound of the fluid at local fluid 
conditions. In other words, the Mach number of the fluid is 
preferably 1.0 at the throat 144 (or smallest restriction) of the 
nozzle 140. To attain this critical flow, the nozzles 140 should 
maintain a preferred ratio of pressures between the wellbore 
annulus and the toolstring. In some cases, the preferred ratio 
is at least greater than 0.56. (Additional details of how the 
nozzle 140 is designed can be found in U.S. Pat. No. 6,708. 
763, which is incorporated herein by reference in its entirety.) 

Looking at the production valve 150 shown in detail in 
FIG. 6A-6D, the production valve 150 restricts the flow of 
steam from the inner manifold 104 and permits the flow of 
production fluid from the outer manifold 106 as noted previ 
ously. The valve 150 can use any type of valve to permit fluid 
flow in one direction and prevent or restrict fluid flow in an 
opposite direction. As shown in detail in FIGS. 6B-6C, for 
example, the valve 150 can be a check valve having a ball 154 
biased by a spring 156 relative to a seat 152. 

During steam injection, pressure from the steam enters the 
proximal end 151b of the valve 150 from the inner manifold 
104. The steam acts against the ball 154, pushing it along with 
the bias of the spring 156 against the seat 152. The seating of 
the ball 154 in this way prevents the injected steam from 
passing out of the valve 150 during steam operations. Instead, 
injected Steam can only pass through the nozzles (140) so that 
the steam injection can be controlled as noted previously. 

During backflow as shown in FIG. 6B, production fluid 
enters the valve's distal end 151a from the outer manifold 
(106), and pressure from the production fluid moves the ball 
154 away from the seat 152 against the bias of the spring 156. 
With the ball 154 moved, it can eventually set against a fixed 
rest 155. Production fluid at this point entering the valve's 
distal end 151a can pass throughbypasses 158 in the fixed rest 
155 so the fluid can pass out the valve's proximal end 151b to 
the tools inner manifold 104 (FIG. 6A). 

The first tool 100A discussed above in FIGS 4A-4F has the 
production valves 150 and the screen 160 in addition to the 
nozzles 140 to handle steam injection and production. Other 
configurations are also possible depending on the implemen 
tation, characteristics of the wellbore, and aspects of the 
fluids downhole. A number of these other configurations are 
discussed below. 

In FIG. 7, a second configuration of a dual-purpose tool 
100B for steam injection and production is similar to the first 
tool 100A of FIGS. 4A-4F so that the same reference numer 
als are used. As before, this tool 100B has a mandrel 102, 
injection nozzles 140, production valves 150, and screen 160. 
As one difference, this tool 100B has a diffuser 175 for the 
steam, which may or may not be used on this and other tools. 

In another difference, this tool 100B restricts flow of the 
production fluid through the nozzles 140, rather than letting 
production fluid pass from the screen 160 and through the 
nozzles 140 as with the previous tools. In particular, backflow 
valves 180 install on the nozzles 140. During steam injection, 
the backflow valves 180 permit steam to flow out of the 
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8 
nozzles 140. During production, however, the backflow 
valves 180 restrict production fluid from flowing into the 
nozzles 140. This can avoid issues of the nozzles 140 clog 
ging with production fluid. 

Further details of this tool 1008 are shown in FIGS. 8A-8D, 
which illustrate portions of the second tool 1008 without the 
screen (160) to reveal features of the nozzles 140, production 
valves 150, and backflow valves 180. As before, like refer 
ence numerals are used for similar components of previous 
tools so their description is not repeated here. 

Various valve types can be used for the backflow valve 180 
on the nozzles 140. As shown in FIGS. 9A-9C, for example, 
the backflow valve 180 can be a check valve disposed 
between the distributor cap 130 and the nozzle 140. The 
valve's proximal end 181b threads into the distributor caps 
channel 134, and the nozzle 140 threads into the valve's distal 
end 181a. To control flow internally, the valve 180 has a dart 
184 biased by a spring 186 relative to a seat 182. The bias 
provided by the spring 186 is intended to keep the valve 180 
in the closed state in the absence of pressure from Steam at the 
valve's proximal end 181b. 

During steam injection when steam enters the valve's 
proximal end 181b, pressure from the steam moves the dart 
184 away from the seat 182 against the bias of the spring 186. 
With the dart 184 moved, steam can pass through flow pas 
sages 185 in the dart 184 and out the nozzle 140. 

In the absence of steam, the dart 184 seats. During produc 
tion, production fluid pressure entering the nozzle 140 and the 
valve's distal end 181a acts against the seated dart 184, which 
further seats it. This prevents reverse flow through the nozzle 
140 and valve 180 so that the nozzle 140 is less likely to 
become clogged during production. 

In some implementations, issues with clogging and the 
need for increased flow of production fluid may present less 
of a problem so that production valves 150 may not be needed 
on the tool 100. For example, FIG. 10 shows a third configu 
ration of a dual-purpose tool 100C, which has a mandrel 102. 
injection nozzles 140, and screen 160—each of which can be 
similar to previous tools. Notably, this tool 100C lacks pro 
duction valves (150) on the distributor cap 130. Instead, the 
injection nozzles 140 are intended to inject Steam in one 
direction and pass production fluids in the other direction. To 
deal with sand, particles, and the like, the production fluid still 
passes through the screen 160 disposed on the tools outer 
mandrel 106. 

In other implementations, issues with clogging may 
present less of a problem so a screen (160) may not be needed 
on the tool 100. Yet, increased flow of production fluid may 
still be needed. Therefore, a fourth configuration of a dual 
purpose tool 100D of FIG. 11 has a mandrel 102, injection 
nozzles 140, and production valves 150—each of which can 
be similar to previous tools. Here, the tool 100D lacks a 
screen (160) to filter the production fluids flowing into the 
distributor 108. 

In FIG. 11, the nozzles 140 have the backflow valves 180 
(FIGS. 9A-9C) discussed previously to minimize clogging. 
As an alternative, such backflow valves 180 may not be used 
with the nozzles 140 so that steam and production fluid can 
pass through the nozzles 140. For some of the conditions 
downhole, using the backflow valves (180) and not the screen 
(160) may have some benefits. Depending on the sand, fines, 
and other materials expected downhole, for example, the 
increased flow provided by the production valves 150 may 
prevent or minimize any clogging of the nozzles 140 that may 
occur. Thus, use of a screen (160), although preferred, may 
not be needed for Such an implementation. 
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In each of the previous tools 100, the nozzles 140, produc 
tion valves 150, and screen 160 have been disposed toward 
one end of the mandrel 102—namely, toward the downhole 
end. The reverse arrangement can alternatively be used 
depending on the implementation so the components of 
nozzles 140, production valves 150, and/or screen 160 can be 
disposed toward an uphole end of the mandrel 102. Moreover, 
a split configuration can be used as discussed below. 
As shown in FIG. 12, for example, a fifth configuration of 

a dual-purpose tool 100E again has a mandrel 102, injection 
nozzles 140, production valves 150, and a screen 160. Here, 
the mandrel 102 has distributor and outer manifold sections 
106A-108A/106B-108B on the ends of the inner manifold 
104. The distributor sections 108A-B include distributor caps 
130A-B disposed at opposing ends of the sleeve 120 so the 
annular space 122 communicates at both ends of the tools 
mandrel 102. One distributor cap 130A has channels (not 
shown) for the injection nozzles 140, while the other distribu 
tor cap 130B has channels (not shown) for the production 
valves 150. 

Extensions 170A-B extend opposite one another from the 
distributor caps 130A-B to attach to other components. 
The outer manifold sections 106A-B include one screen 

member 160B provided for the tool 100Eat the end having the 
production valves 150. If production fluid is intended to enter 
the tool 100E through the injection valves 140, then another 
screen member 160A can be provided for the other manifold 
section 106A at the end of the tool 100E having the injection 
nozzles 140 as shown. 

Although not shown, both distributor caps 130A-B could 
each have a combination of nozzles 140 and production 
valves 150. Alternatively, no screen member may be used on 
one or both of ends of the tool 100E. As shown in FIG. 13, for 
example, one outer manifold section 106A of a tool F may 
lack a screen member. Instead, the injection nozzles 140 on 
this sixth configuration of a dual-purpose tool 100F can have 
the backflow valves 180 as discussed previously to prevent or 
restrict flow of production fluid into the tool 100F through 
these nozzles 140. The other manifold section 106B has a 
screen member 160B, although it may not use one depending 
on the implementation. 

FIG. 14 shows yet another configuration of a dual purpose 
tool 100G, which is similar in many respects to previous tools 
so that like reference numerals indicate similar components. 
Again, the mandrel 102 has distributor and outer manifold 
combinations 106A-108A/106B-108B on the ends of the 
inner manifold 104. Here, the distributor caps 130A-B on the 
ends of the inner manifold 104 both have nozzles 140 for 
communicating steam and production fluid. Although only 
the intermediate sleeves 135 are shown, both outer manifold 
sections 106A-B have screen members (not shown) for the 
sets of nozzles 140. As before, production valves (150) and/or 
backflow valves (180) can also be used on one or both of the 
distributor caps 130A-B. 

FIGS. 15A-15D show yet another configuration of a dual 
purpose tool 100H, which is similar in many respects to 
previous tools so that like reference numerals indicate similar 
components. Here, the distributor caps 130A-B both have 
production valves 150' for communicating production fluid, 
but only one cap 130A (i.e., the “downhole' cap) has nozzles 
140 for communicating steam and production fluid. Interme 
diate sleeves 135, connectors 137, and screen members 
160A-B can be used on both caps 130A-B as shown. As an 
additional alternative, the production valves 150' in this con 
figuration are dart valves similar to those described previ 
ously with respect to the backflow valves (180: FIG. 9C), 
albeit in a reverse orientation. Therefore, any of the various 
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10 
flow valves used for the production valves 150/150' and back 
flow valves 180 can include check valves, dart valves, ball 
valves, and other like valves used to permit and prevent fluid 
flow. 

Just a few dual-ended tools have been shown in FIGS. 
12-15D. For example, the dual-ended tool 100E in FIG. 12 
can have nozzles 140 on one distributor cap 130A with a 
screen member 160A and can have production valves 150 on 
the other distributor cap 130B with a screen member 160B. 
Yet, both distributor caps 130A-B can have nozzles 140 and 
Screen members 160A-B as in the tool 100G of FIG. 14. 
Likewise, one distributor cap 130A can have nozzles 140 and 
backflow valves 180 without a screen member (160), while 
the other distributor cap 130B can have production valves 150 
with a screen member 160B as in the tool 100F of FIG. 13. 

With the benefit of the present disclosure and these 
examples, it will be appreciated that these and other combi 
nations can be provided. In general then, either of the dis 
tributor caps 130A-B for a dual-ended tool can have a com 
bination of nozzles 140, production valves 150, and/or 
backflow valves 180. Moreover, either of the outer manifold 
sections 106A-B can have or not have screen members 160. 
The foregoing description of preferred and other embodi 

ments is not intended to limit or restrict the scope or applica 
bility of the inventive concepts conceived of by the Appli 
cants. Several configurations for the disclosed dual-purpose 
tool have been described and shown in the Figures. With the 
benefit of the present disclosure and its teachings, the features 
and components of one configuration can be combined with 
those of another configuration to produce additional configu 
rations within the spirit of the present disclosure. 

In exchange for disclosing the inventive concepts con 
tained herein, the Applicants desire all patent rights afforded 
by the appended claims. Therefore, it is intended that the 
appended claims include all modifications and alterations to 
the full extent that they come within the scope of the follow 
ing claims or the equivalents thereof. 
What is claimed is: 
1. A dual-purpose steam injection and production appara 

tus for a wellbore usable in both a steam injection operation 
and a production operation, the apparatus comprising: 

a mandrel deploying in the wellbore and defining a flow 
bore, the mandrel communicating steam out of the flow 
bore in the steam injection operation and communicat 
ing production fluid into the flow bore in the production 
operation; and 

a distributor disposed on the mandrel and defining first and 
second spaces, the first space communicating with the 
flow bore, the second space being modular and having a 
plurality of configurable ports communicating with the 
first space, the distributor comprising: 
at least one nozzle disposable at at least one of the 

configurable ports, the at least one nozzle permitting 
fluid communication of the steam out of the first space 
to the second space in the steam injection operation 
and permitting fluid communication of the production 
fluid from the second space into the first space in the 
production operation, and 

at least one first flow valve disposable at at least one of 
the configurable ports, the at least one first flow valve 
preventing fluid communication of the steam out of 
the first space to the second space in the steam injec 
tion operation and permitting fluid communication of 
the production fluid from the second space into the 
first space in the production operation; and 

a screen disposed on the mandrel and defining a third 
space, the screen screening fluid communication of the 
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production fluid into the third space, the third space 
communicating with the second space of the distributor. 

2. The apparatus of claim 1, wherein the at least one nozzle 
controls the fluid communication of the steam out of the first 
Space. 

3. The apparatus of claim 1, wherein the distributor com 
prises a plurality of the nozzle and a plurality of the first flow 
valve. 

4. The apparatus of claim 1, wherein the mandrel com 
prises an inner body defining the flow bore and having at least 
one port communicating the flow bore outside the inner body; 
and wherein the first space of the distributor comprises an 
outer body disposed on the inner body and communicating 
with the at least one port. 

5. The apparatus of claim 1, wherein the screen comprises: 
a sleeve enclosing the third space about the mandrel and 

having one or more orifices, the one or more orifices 
communicating the third space with the wellbore; and 

a screen element disposed on the sleeve adjacent the one or 
more orifices. 

6. The apparatus of claim 1, wherein the distributor com 
prises: 

a first distributor member disposed toward a first end of the 
mandrel and at least permitting fluid communication of 
the steam out of the mandrel, and 

a second distributor member disposed toward a second end 
of the mandrel and at least permitting fluid communica 
tion of the production fluid into the mandrel. 

7. The apparatus of claim 6, wherein the screen comprises 
a first screen member disposed on the mandrel toward the first 
end and comprises a second screen member disposed on the 
mandrel toward the second end, the first and second screen 
members screening fluid communication of the production 
fluid into the first and second distributor members. 

8. The apparatus of claim 6, wherein the first distributor 
member comprises the at least one nozzle permitting fluid 
communication of the steam out of the mandrel. 

9. The apparatus of claim 6, wherein the second distributor 
member comprises the at least one first flow valve preventing 
fluid communication of the steam out of the mandrel and 
permitting fluid communication of the production fluid into 
the mandrel. 

10. The apparatus of claim 1, further comprising a tool 
String having the mandrel disposed thereon and deploying in 
the wellbore, the toolstring having at least one isolation ele 
ment isolating portions of the wellbore annulus. 

11. The apparatus of claim 1, wherein the screen is selected 
from the group consisting of a well screen, a sand control 
Screen, a gravel pack screen, a wire-wrapped screen, a mesh 
Screen, an expandable sand screen, an inflow control device, 
a slotted liner, a perforated pipe, and a combination thereof. 

12. The apparatus of claim 1, wherein the second space of 
the distributor comprises an intermediate sleeve modularly 
positioning about the mandrel between the distributor and the 
Screen and permitting access to the configurable ports during 
assembly. 

13. The apparatus of claim 12, wherein the screen com 
prises a connector disposed on the mandrel, the connector 
having one end communicating with the second space of the 
intermediate sleeve and having another end communicating 
with the third space of the screen. 

14. The apparatus of claim 13, wherein the third space of 
the screen comprises an outer sleeve disposed about the man 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

12 
drel, the outer sleeve having one end connected to the con 
nector and having another end connected to the mandrel. 

15. The apparatus of claim 14, wherein the outer sleeve 
comprises a plurality of orifices communicating the third 
space with the wellbore, and wherein the screen comprises a 
Screen element disposed on the outer sleeve and screening 
communication through the orifices. 

16. A dual-purpose steam injection and production method 
for a wellbore, the method comprising: 

assembling a modular apparatus by accessing a plurality of 
configurable ports disposed on the apparatus, configur 
ing the configurable ports to have at least one nozzle and 
at least one first flow valve, enclosing a space having the 
configurable ports with an intermediate sleeve, and com 
municating the space with a screen for screening the 
fluid communication; 

deploying the apparatus in the wellbore; 
performing a steam injection operation with the apparatus 

by injecting steam from a flow bore of the apparatus and 
through the at least one nozzle on the apparatus into the 
wellbore and preventing injection of the steam from the 
flow bore through the at least one first flow valve on the 
apparatus into the wellbore; 

performing a production operation with the apparatus by 
permitting production fluid from the wellbore into the 
flow bore of the apparatus through the at least one first 
flow valve and permitting the production fluid from the 
wellbore into the flow bore of the apparatus through the 
at least one nozzle; and 

screening, with the screen, fluid communication of the 
production fluid through the at least one nozzle and the 
at least one first flow valve into the flow bore of the 
apparatus in the production operation. 

17. The method of claim 16, wherein injecting the steam 
from the at least one nozzle comprises controlling the fluid 
communication of the steam out of the apparatus with the at 
least one nozzle. 

18. The method of claim 16, 
wherein injecting steam from the at least one nozzle on the 

apparatus into the wellbore in the steam injection opera 
tion comprises permitting fluid communication of the 
steam out of a first end of the apparatus, and 

wherein permitting production fluid from the wellbore into 
the apparatus through the first flow valve in the produc 
tion operation comprises permitting fluid communica 
tion of the production fluid into a second end of the 
apparatus. 

19. The method of claim 18, wherein screening, with the 
screen, the fluid communication of the production fluid into 
the apparatus in the production operation comprises screen 
ing fluid communication of the production fluid into the first 
and second ends of the apparatus with first and second screen 
members of the screen. 

20. The method of claim 18, further comprising permitting 
fluid communication of the production fluid through the first 
end of the apparatus in the production operation. 

21. The method of claim 16, further comprising deploying 
the apparatus on a toolstring in the wellbore, and isolating 
portion of an annulus between the toolstring and the wellbore. 

22. The method of claim 16, whereinassembling the modu 
lar apparatus comprises gaining access to the space having the 
configurable ports by removing the intermediate sleeve. 


